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From: Lucy Fraiser <lucy@lucyfraiser-toxicology.com> 
Sent: Thursday, December 05, 2019 5:54 PM
To: Brown, Steven <Brown.Steven@epa.gov>
Subject: RE: Jackson Meeting
 
Cody,
 
I have attached my presentation. The two figures that you reference below are from info graphics
put together by AdvaMed, which I have also attached.
 
Talk soon,
 
Lucy
 
Lucy Fraiser, PhD, DABT
Principal Toxicologist
Lucy Fraiser Toxicology Consulting LLC
PO Box 1208
Fayetteville Arkansas 72702
lucy@lucyfraiser-toxicology.com
(512) 636-8494
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Ethylene Oxide (EO) 
Toxicity


Lucy Fraiser, PhD, DABT







Themes for Today


 False Narrative about Dangers of EO
 EO emissions are down.
No studies showing that EO in outdoor air can cause cancer.
Concern based entirely on “hypothetical” cancer risk 


estimates and failure to understand that they are NOT 
“actual” cancer cases.


 EO Protects Patients from Infectious Diseases


 Need to balance concern about “hypothetical” cancer 
risk estimates with “real” threat of delays in medical 
care or inadequate sterilization if more closures.







How Did We Get Here?


Dec. 2016, EPA released a new EO cancer 
potency factor that was 30 times higher. 


Aug. 2018, EPA released National Air Toxics 
Assessment (NATA).
New cancer potency factor caused high EO cancer risk 


estimates in areas near EO sterilization plants and 
chemical plants in the NATA, even though emissions 
were down from previous NATA.


Elevated cancer risk “estimates” in NATA are 
misunderstood as being “actual” cancer increases. 







NATA Causes Panic


Headlines like these appear in the media:
“EPA finds high levels of cancer-causing chemicals near 


suburban…plant”


“Ethylene oxide levels high near…sterilization plants”


“Cancer-causing chemical in 2…communities leads to more cases of 
cancer experts say”


 IL plant closed in February, a plant in MI will end 
operations at end of year, 2 plants in GA have been 
temporarily closed. 


 FDA warns of medical device shortages.







EO Cancer Potency Science is Uncertain 
and Evolving


Potency Factor Not Based on New 
Scientific Data


Potency Factor IS Based on New Cancer 
Estimation Model
Extrapolates cancer risk from high EO levels in 


workplace in 1960’s to 1980’s to much lower 
levels in today’s outdoor air.


Shown to overpredict “actual” cancers in 
workers.


No scientific studies showing levels of EO 
in the air across U.S. and near 
sterilization plants cause cancer. 


60’s, 70’s, 80’s 
Workplace EO 


Ambient EO 







New Cancer Potency Factor is Impractical


Not Useful for Identifying Unsafe Levels of EO 
Corresponds to EO concentrations that are lower than 


we can measure. 


Not Reasonable as a Health Standard 
Naturally-occurring EO in the body is as much as 


17,000  times EPA’s potency factor.
Higher lymphoid cancer risk predicted than the 


observed lymphoid cancer from all causes.
EPA’s cancer potency factor overpredicts “actual” 


cancer.







Exposure Dose and Duration Determine if 
Substance will be Toxic and What is Affected


Toxicant Low or Short-Term 
Dose


High or Long-Term 
Dose 


Ethanol (Booze) Drunkenness/CNS Depression Cirrhosis of Liver


Aspirin Relieves Headache Metabolic Acidosis 
Shock/Coma/Death


X-Ray 
Irradiation


Identifies Broken Bones Leukemia and Other 
Cancers


Vitamin A Supports Growth, Vision, 
Immune Function


Liver Damage, Pressure on 
Brain







Background Levels of EO (in absence of 
sterilization plants)
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Everyday Items that Emit EO (short-term) above 
EPA’s Cancer Potency Value







Conclusions


 Heightened Concerns NOT Supported by Scientific 
Studies.


 EO levels near sterilization plants on average are similar 
to levels throughout the U.S.


 Further closures will cause medical device shortages.


 Concern about “hypothetical” cancer risk must be 
balanced with the “real” risk of inadequate sterilization 
and/or delays in medical care or inability to perform 
certain medical procedures if additional EO  sterilization 
plants are closed.
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Gas Generator


Tests administered on Aug. 21, 2019, by Montrose Environmental Group, one of the largest independent air-quality testing companies in the U.S.


Times Higher than EPA’s Ethylene Oxide Benchmark (1 part per 10 trillion)


1 32 4 5


EVERYDAY ITEMS THAT EMIT ETO 
ABOVE EPA’S BENCHMARK


Fire Pit


School Bus 1 Million


1.25 Million


2.78 Million


4.73 Million


36 Million


117 Million


Charcoal Grill


SUV


Lawn Mower








WHAT IS ETHYLENE OXIDE?


A versatile and valuable building block of chemistry, ethylene oxide (EO) and its derivatives help make many of the 
products we use every day, such as certain plastics, household cleaners, safety glass, adhesives, textiles, detergents, 
and is used for the sterilization of medical supplies. 


EPA’S INTEGRATED RISK INFORMATION SYSTEM (IRIS) PROGRAM


The EPA’s Integrated Risk Information System (IRIS) program is one source of hazard information that must be combined 
with other information to assess risks to health and the environment. IRIS reports are not an assessment of risks and 
IRIS modeled values are not intended to be regulatory standards.


A significantly flawed assessment that was generated by EPA’s IRIS program is causing unnecessary alarm and grossly 
misstates EO’s potential impact on public health. The IRIS program has dramatically overestimated the hazard of EO, 
deeming it unsafe at levels far below levels found in our environment. In fact, EPA’s flawed IRIS value is 19,000 times 
lower than the normal, naturally-created levels of EO in the human body and orders of magnitude lower than levels of EO 
from other sources measured in ambient air.


ETHYLENE OXIDE 
SAFETY FACTS


ETHYLENE OXIDE IN THE AIR
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Ethylene oxide is present in the 
environment and is created by various 
sources, including vehicle exhaust, 
plants and cigarette smoke.
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ACC’S ETHYLENE OXIDE PANEL’S COMMITMENT TO SAFETY AND PUBLIC HEALTH


WHAT DO INDEPENDENT REVIEWS SAY ABOUT IRIS?


A number of independent reviews also question the IRIS program and its findings. For instance, the Texas 
Commission on Environmental Quality (TCEQ) has said that, ‘the USEPA unit risk factor (URF) for ethylene oxide is 
not scientifically justified.’ 


Additionally, in 2011, the National Academy of Sciences (NAS) criticized IRIS assessments generally for their poor 
scientific quality (a result of the IRIS program’s unnecessary reliance on overly conservative and default assumptions 
and outdated scientific information) and made specific recommendations that were not incorporated into the EO 
assessment. Two EPA Science Advisory Boards also outlined additional key issues with the EO IRIS assessment. 


The American Chemistry Council has outlined numerous problems with the methodology and substance of the EO IRIS 
value and presented scientific evidence in support of an alternative conservative value.


FINDINGS BY OTHER RESEARCHERS


Other peer reviewed research confirms the flaws with the IRIS value – in fact, the IRIS value is 15,000 times lower 
than the value determined by risk assessment modeling conducted at Texas A&M (Valdez-Flores et al., 2010), which 
incorporates all the available data from the two strongest human epidemiology studies. This approach has been adopted 
by the European Commission’s Scientific Committee on Occupational Exposure Limits. 


ACC Ethylene Oxide Panel Member companies 
implement advanced safety technology and practices 
at every step of the production process – from plant 
design, to personnel safety precautions, equipment 
maintenance and preparation, transportation, and 
loading and unloading operations.


The Ethylene Oxide Panel supports policies based on the 
best available science and research on health, safety and 
environmental issues arising from the production, use, 
storage, transportation and disposal of ethylene oxide. 


ETHYLENE OXIDE IN THE HUMAN BODY
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A TYPICAL CONCENTRATION OF 
NATURALLY OCCURRING EO IN THE 
BODY OF A NON-SMOKER IS 1.9 PARTS 
PER BILLION, ABOUT THE SAME AS:


THE CONCENTRATION OF 
EO MODELED BY THE IRIS 
PROGRAM IS .1 PARTS PER 
TRILLION, ABOUT THE SAME AS:


DROP OF WATER  
IN THE TOTAL 
VOLUME OF


The mean air concentration equivalent to the endogenous concentration in non-smoking humans with no known EO exposures is 1.9 ppb (range 0.13-6.9 ppb; continuous), 
which is 19,000 times greater than the EO IRIS modeled value of 0.1 ppt. (Kirman CR, Hays SM. 2017. Derivation of endogenous equivalent values to support risk 
assessment and risk management decisions for an endogenous carcinogen: Ethylene oxide. Regul Toxicol Pharmacol, 91: 165-72.)
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